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COMMENTS ON THE NOTICE OF INOUIRY

Scientific-Atlanta congratulates the Commission in taking
positive steps this early in the development of advanced tel
evision systems, to ensure that the public derives maximum
benefit from whatever system eventually is decided upon.

Our comments consist first of a summary of our understanding
of the key issues. This is followed by answers to some of
the specific questions posed by the Commission in the subject
Notice of Inquiry.

POSITION SUMMARY

Frequency spectrum is a limited resource and attempts should
be made to develop HDTV formats that use spectrum efficient
ly. Of course the picture quality and signal features will
be affected by the spectrum utilized on a given signal and
trade offs may be necessary between spectrum utilization and
picture quality. Although there are specific parameters that
can be measured that relate to picture quality, ultimately
the jUdgment of picture quality involves SUbjective percep
tion.
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Modifications to the protection criteria between channels are
possible and should be made as indicated in the subsequent
text. These modifications can be accomplished by phasing in
new protection criteria over a number of years.

In addition to tradeoffs between spectrum utilization and
picture quality, careful consideration must be given to the
economy of consumer equipment costs as a function of signal
format. If HDTV is to be practical for the consumer, rea
sonably priced consumer equipment must be available.

For both CATV and broadcast applications, NTSC compatibility
can be important for both economic and technical reasons.
The definition of compatibility can have a range of inter
pretations. In the strictest sense compatibility means that
a standard NTSC TV set can extract a standard NTSC signal
format from the advanced television format. In a broader
sense, compatibility could mean the same or mUltiples of line
frequency and frame rate to allow simple and economic trans
coding from the advanced television format to NTSC. Effi
cient use of spectrum is also an issue in considering NTSC
compatibility.

ANSWERS TO SPECIFIC QUESTIONS IN THE
COMMISSION'S NOTICE OF INQUIRY

1. What criteria, such as video/audio quality performance,
transmission bandwidth, NTSC compatibility, etc. should the
Commission use to evaluate and compare the various ATV tech
nologies? What are the appropriate trade-offs between the
various criteria?

A: We feel that the most important improvement that should
be offered to the consumer is the wider aspect ratio of HDTV.
Other key i~provements include elimination of NTSC artifacts
and increased resolution. We should remember that the trans
mission system may not have to support higher vertical
resolution by itself. We have been shown some technique.
such as line doubling and de-interlacing in the receiver,
which may operate quite independently of the transmission
system, yet offer improvements which would be available at
the option of the TV manufacturer. We should develop a
greater understanding of the improvements which can be ob
tained thusly, compared with those requiring a new TV system.

Concerning sound, consumers are becoming accustomed to "com
pact disk" quality sound, and something on this order should
be provided. As with NTSC transmission, the picture should
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degrade just before the sound does. Multiple sound channels
should be provided. As a minimum, two stereo pairs should be
possible.

The quality of image seen on an NTSC receiver should be quite
high if the system is compatible, as we do not foresee a com
plete changeout to advanced receivers for many years and per
haps never. Loss of quality in NTSC reception is a very sub
jective jUdgement. At this time the Commission should go on
record as saying that the preferred system will have little
or no effect on the quality of the picture seen on an NTSC
set, leaving it to the larger body of participants to decide
the criteria to use as various systems are evaluated. A
proponent will be at some risk that his system will be judged
to have undesirable artifacts in the NTSC environment, when
he had felt he was safe. This is a risk all proponents may
have to take, since artifacts may not become apparent until a
system has been scrutinized for a long while.

2. From a technical perspective, what are the advantages and
disadvantages of augmenting the channel capacity of existing
television assignments? What is the appropriate bandwidth
for the augmentation channel? Must it be contiguous to the
main channel?

A: Augmentation of existing channels with additional band
width is a requirement of many of the proposed systems of
which we are aware. Augmentation would presumably increase
the power required at the receiver to deliver an acceptable
picture, though this presumption might be modified by the
subjective noise susceptibility of a system. As to ap
propriate bandwidth for an augmentation signal, proponents to
date have seemed to talk of either 3 or 6 MHz required for
augmentation. The less the better all else being equal, from
both a broadcast and cable point of view. We suggest that
the Commission consider the possibilities of making available
either 3 or 6 MHz and pUblish the results of this study as a
guide to proponents. The result would be along the lines
that X% of all broadcasters could have an additional 3 MHz
opened to them, while if 6 MHz were required, only Y% of
broadcasters would have access to HDTV. This would have the
effect of attaching a penalty to systems requiring more band
width.

Implicit in this is the assumption that the Commission knows
what protection criteria to apply in an unknown system. For
now we suggest relaxing the taboos along the lines suggested
in paragraphs 75 and 76 of the NOI. A proponent who wishes
to, may at a later date challenge the principals on which the
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Commission based its study, but this challenge should be
based on new information concerning the interference poten
tial of his system.

Concerning the issue of contiguous bandwidth, this is a ques
tion which is best answered by the proponents, as we cannot
make any blanket statements of the effects of non contiguous
allocation. However, we might observe that it is likely to
do a broadcaster little good to have his NTSC channel in VHF
and his augmentation at UHF due to the different propagation
characteristics in the two bands. Testing just now beginning
by the ATSC should prove useful. Too, few sUbscribers may be
willing to erect both VHF and UHF antennas. Because of the
differences in propagation and antenna characteristics, one
might want to consider that investigations be undertaken
which might lead to a rule that the augmentation channel
should not be more than (for example) 30% higher in frequency
than the main channel, or vice versa.

From a tuner standpoint, contiguous bandwidth seems to be the
preferable route, as that would allow one tuner to tune all
required information. This line of thought leads us to pre
fer systems which utilize the lower adjacent channel for aug
mentation. Ideally the augmentation signal should not re
quire a separate carrier, but rather should rely on the car
rier in the NTSC channel. This would reduce the potential of
the lower adjacent channel to cause a beat with another sta
tion operating on that lower adjacent channel.

3. Should the Commission implement ATV service at UHF only
or at both VHF and UHF in a comprehensive plan?

A: A rule such as the 30% rule suggested above as an example
would probably limit ATV service to UHF as a practical mat
ter. The greater availability of spectrum at UHF, and its
propagation characteristics, would also lead us to a UHF con
clusion. In paragraph 75 of the NOI, the Commission states
that some relaxation of the adjacent channel taboo may be in
order. This seems a rather natural thing to do, as such a
relaxation presumably would free up spectrum for every UHF
station.

We believe that many UHF broadcasters are still having
trouble operating profitably, so a solution for the VHF
broadcaster excluded from HDTV may be to use an otherwise un
profitable UHF frequency to simulcast HDTV using the UHF
channel and one adjacent to it, while using his VHF transmit
ter normally. This is a situation similar to that which ex
isted in the early days of FM broadcasting, when an FM outlet



simulcast with AM, until gradually the FM outlet became more
valuable than the AM outlet. As in the FM case, it shoUld be
a limited time solution because it doesn't encourage effi
cient spectrum utilization.

4. Should the Commission accommodate ATV in non-broadcast
spectrum allocations? If so, in what portion of the spectrum
and how much?

A: Little usable spectrum is available below 1 GHz. For mi
crowave frequencies, the Commission should take part in and
benefit from, the results of the ATSC testing just now begin
ning. If additional spectrum is allocated, we urge the Com
mission to simultaneously adopt performance standards for
receivers which would not result in sparse signal population
as in the UHF band, as a result of taboos. Spectrum is now
too valuable to allow us to devote large amounts of it to
guard bands.

However, given the demands placed on our limited RF spectrum
today, and the presumption that the demand will continue to
grow, we should first try to accommodate HDTV within the
presently allocated spectrum.

5. What is the impact of sharing non-broadcast spectrum with
ATV on the non-broadcast services?

A: The present contention for UHF spectrum, between broad
casters and land mobile interests, leads us to suspect that
shared use may not be a good idea.

6. The present taboos were
unchanged since that time.
or modified and what impact
vision service?

adopted in 1952 and have remained
What taboos should be eliminated
would this have on existing tele-

A: The Commission has made, in this document, seemingly good
arguments for modifying the taboos, and we hope future work
and comments by receiver manufacturers will lead to further
relaxation of the taboos. A Commission policy of easing the
taboos over a number of years will encourage manufacturers to
continue improving UHF tuner design while minimizing disrup
tion to the public.

In evaluating taboos, provision should be made to accommodate
an HDTV system which may want to utilize modulation which
would take advantage of partial or complete carrier suppres
sion. The resulting signal would occupy a channel but pro
duce less interference to an existing broadcaster. This



might, for example, take the form of one channel used for
NTSC transmission with transmission of an independent
sideband (related to the NTSC picture carrier) in the lower
adjacent channel. The ISB signal occupying the lower channel
would not have the same interference potential as would a
normal NTSC signal on that channel. Protection calculations
should take into account this lower interference potential.

Another possibility is that the augmentation channel would
employ a partially suppressed carrier at other than 1.25 MHz
above the lower band edge. For example, a system employing a
carrier 3 MHz above the channel edge and using independent
sideband transmission with a partially suppressed carrier,
would have much less interference potential than would a
normal signal.

7. In reevaluating the effect of taboos generally, what per
centage of viewers should be protected?

A: A high percentage of viewers of the NTSC broadcast should
be protected, though as outlined above, the protection ratios
might be allowed to change over some time period. Also, pro
tection ratios should be calculated using the actual inter
ference potential of the HDTV signal. For protection of the
viewers of the HDTV signal, tuner performance standards
should be incorporated such that HDTV sets would have good
enough tuners to require much less protection than do present
tuners.

8. Because of the taboos, only 9 (at most) UHF channels can
be assigned to any given city.

a. To what extent could broadcasters take advantage of the
"gaps" in the allocation to transmit auxiliary information
for advanced TV systems?

A: As stated above, gaps on the UHF allocation may well be a
good place to transmit augmentation information. The degree
to which this is possible depends on the degree to which the
chosen system does not interfere with unrelated NTSC trans
missions. Interference potential may well be one valid
criteria for selecting a proponent system. The opposite
problem, the degree to which unrelated NTSC transmissions in
terfere with HDTV, could be dealt with to a large extent by
better UHF tuner design in HDTV receivers.

b. Should new assignments made possible by elimination or
modification of taboos be reserved for advanced TV system
use, opened for licensing to new full-service stations, or
used for other purposes?



A: Based on the number of struggling UHF stations today and
the continuing rise in penetration of cable, we feel that at
this time only HDTV should be considered for utilization of
new assignments.

9. How might future improvements in television receivers af
fect susceptibility to 'taboo frequencies?

A: As we have already observed, improved UHF tuners would
surely reduce the need for UHF taboos. Previously TV
manufacturers have not had incentive to improve UHF tuners'
susceptibility to taboos because they were assured of pro
tection by the regulations. However, if the regulations went
away or were reduced over several years, the pUblic would
have time to receive better tuners.

10. Are advanced TV signals (including any auxiliary signals
or augmentation channels) likely to be more or less suscep
tible to current taboo frequencies? will new taboo frequen
cies arise?

A: We have made the assumption that new TV sets, required to
receive augmentation, may be made more immune to the taboos
by design. While some taboos may remain, a goal of the Com
mission should be to set standards that would promote more
efficient spectrum utilization through improved UHF tuners,
within constraints of economy given the present state of the
art.

11. Are changes in receiver designs likely to cost effec
tively reduce the susceptibility of receivers to taboo fre
quencies for NTSC signals?

A: We have information to the effect that some TV tuner
manufacturers may be considering use of double conversion
tuners in an effort to improve performance while tuning all
CATV frequencies. This type of tuner is well known in CATV
already, and can be shown to offer immunity to image and lo
cal oscillator problems.

12. What are the anticipated costs of taboo-immune TV
receivers and the time frame for significant market pene
tration?

A: Admittedly the tuners described above would be slightly
more expensive than are present tuners, but volume and tech
nology advancements are certain to reduce the price. Tuners
in CATV set-top converters selling for under $35.00 in



volume, offer reasonably good performance. The cost of sales
of the tuner portion must of necessity be a fraction of the
sales price of the entire unit. As to time frame, the tech
nology described exists now, but tuner manufacturers must be
consulted for timetables.

13. Should the Commission take action now to encourage
reduced generation of and susceptibility to taboos, either on
channels used for NTSC or auxiliary advanced TV signals? If
so, what action is appropriate, e.g., spectrum allocation,
interference criteria, or other?

A: The Commission can take action in the form of a stated
pOlicy that certain taboos will be relaxed within the next 7
10 years. A set of tuner specifications which will be used
in calculating relaxed protection ratios could be developed
with inputs from industry.


